A new method of constructing solutions of boundary value problems for parabolic equations with random boundary value conditions is proposed. We assume that the boundary conditions are stochastic processes from the Orlicz space of random variables (including processes with zero mean values).
Introduction
Investigation of solutions of equations of mathematical physics with random factors is an interesting and important problem of probability theory. These equations were studied by Buldygin and Kozachenko (2000) ; Dovgaj et al. (2008) . Buldygin and Kozachenko (2000) proposed a new method of investigation of problems of mathematical physics, which allows application of the Fourier method for finding solutions for these problems and studying properties of solutions.
They studied the first boundary value problem for homogeneous hyperbolic equation with random Gaussian initial conditions. In the paper by Kozachenko and Barrasa de la Krus (1995) the first boundary value problem was studied in the case where the initial conditions are random processes from the Orlicz spaces. In the multidimensional case the homogeneous hyperbolic equations with random sub-Gaussian initial conditions are investigated in the book by Dovgaj et al. (2008) . They
then the family of random variables ∆ = { , ∈ , ∈ } is a strictly Orlicz family.
The next theorem is a particular case of the theorem proved by Kozachenko and Veresh (2010) . ( ) → ( ) as → ∞, ∈ , in probability; 3. ( , ) 1, ( ) ( ) ( ), where (−1) ( ) is the inverse function to ( ). Then the sequence of processes ( ) converges in probability to ( ) in the space ( ).
Lemma 2.1 (Kozachenko and Veresh, 2010) . Let ( ), > 0, ∈ , ∈ (0, ∞), be a function such that:
1.
), > 0, be a continuous increasing function, ( ) > 0 for all > 0, such that the function ( ) is increasing for > 0 with a constant 0 ≥ 0. Then for all ≥ 0 and > 0 the following inequality holds true
. Definition 2.7 (Darijchuk et al., 2011) A monotone nondecreasing sequence of positive numbers ( ( ), ≥ 1) is called -characteristic (majorant characteristic) of the space (Ω), if for any ∈ , and ∈ (Ω), = 1, . . . , , the following inequality holds: (Darijchuk et al., 2011) Let in Theorem 2.3 = {0 ≤ ≤ , ≤ ≤ }, (( , ), ( 1 , 1 )) = (| − 1 | , | − 1 |). Then condition
and for any > 0
Formulation the Problem and Main Results
Consider the boundary value problem for a parabolic equation with two independent variables ( ∈ [0, ], ∈ [0, ], > 0), namely:
where 1 ( ), 2 ( ), 0 ≤ < < ∞ are independent stochastic processes from the Orlicz space (Ω). We will suppose that stochastic processes have zero mean values 
and take 0, R   , we get the problem investigated in the paper by Kozachenko and Veresh (2010) . In the case   R \ 0 , R   , conditions (3.4) cover all known boundary value conditions except boundary value conditions from the paper by Kozachenko and Veresh (2010) . The following results are generalization of results described in the paper by Kozachenko and Veresh (2010) .
Let the functions ( ) , ( ) , ( ) satisfy the following conditions: The problem (3.1)-(3.3) can be reduced to the following problem (for reducing we take
Solution of the problem (3.5)-(3.7) we will seek in the following form 
are the Fourier coefficients of the function ( , ) as a function of , namely
With the help of these notations we can prove the following theorem. 3.16) such that that the series (3.12)-(3.15) converge uniformly, it is sufficient that the series 1 0 ( ) ( ') ( ') '; Proof. In order to prove the statement of the theorem we need to reveal the uniform convergence in probability in the space ([0, ] × [0, ])]) of the series (3.17) and the series Convergence (3.21) follows from the convergence of series (3.17), (3.18).
We know that (Polozhiy, 1964, p. 433) 
This series converges in probability in the space ([0, ] × [0, ]). In the same way we get the convergence in probability in the space ([0, ] × [0, ]) of the series for = 2, 3, 4. Consider
convergence in probability for any ∈ [0, ], ∈ [0, ], where = 1, 2, 3, 4; = 1, 2, 3, 4; ( = or = − 2 or = + 2 ) 
= 1, 2, 3, 4; = 1, 2, 3, 4;
Let us also assume that the series converges and satisfies condition (3.22) . Then for ≥ 1   

In the theorem 3.2 we describe conditions under which the boundary value problem for parabolic equations (3.1)-(3.3) has a solution which is represented in the form (3.16). 
Concluding Remarks
Conditions justifying application of the Fourier method for parabolic equations with boundary conditions that are stochastic processes belonging to the Orlicz spaces of random variables are Yuriy Kozachenko and Izabella Marina / Journal of Applied Mathematics and Statistics (2016) Vol. 3 No. 1 pp. 27-43 43 obtained in the paper. Some bounds for the distribution of the supremum of solutions of such equations are found.
